of the V and Ti Ka X-ray lines, we tested for the presence of V using EELS. We acquired EELS spectrum images over an area measuring ~6.7 nm x 1.34 nm using an entrance aperture of 5 mm, a drifttube offset of 420 eV, a dispersion of 0.1 eV/ch, a 0.12 nm pixel size, and an integration time of 0.2 s. EELS spectrum images confirm V at the twin boundary, whereas O occurs in the adjacent bulk crystal but is relatively lower signal at the twin boundary.
To complement our aberration-corrected imaging, we performed DFT calculations to better understand the atomic structure of the twin boundary and the role that V plays. Supercells with 336-atoms (Fig. 1b) were used for calculation of (111) To our knowledge, this is the first observation of atomic V segregation to a twin boundary in meteoritic spinel hosted within a perovskite grain. Its presence has important implications for the thermodynamics of the system in which these refractory materials formed, and we will discuss these at the meeting. Nonetheless, aberration-corrected imaging of planetary materials can reveal new chemical information on solar-system formation, and first-principles calculations can help provide new fundamental insights into the energetics and thermodynamics of the origins of these important materials. 
